ABSTRACT The kudzu bug, Megacopta cribraria (F.) (Hemiptera: Plataspidae), is a newly invasive exotic insect found primarily on kudzu, but also on soybean, in the southeastern United States. We used molecular gut-content analysis to document predation on this pest by insects and spiders in soybean, and to detect remains of crop-speciÞc alternative prey in predatorsÕ guts as markers of predator migration between soybean and adjacent cotton. M. cribraria was found exclusively on soybean. Eight native generalist predators over both crops screened positive by speciÞc PCR for DNA of the pest: Geocoris punctipes (Say), Geocoris uliginosus (Say), Orius insidiosus (Say), Podisus maculiventris (Say), Hippodamia convergens Gué rin-Mé neville, Zelus renardii (Kolenati), Oxyopes salticus Hentz, and Peucetia viridans (Hentz); a ninth predator, the exotic Solenopsis invicta Buren, also screened positive for M. cribraria DNA. P. viridans was the only arthropod that tested positive for DNA of this invasive pest in only one crop, cotton. Two plant-feeding pentatomid species, Piezodorus guildinii (Westwood) and Thyanta custator (F.), were found exclusively on soybean, and another, Euschistus tristigmus (Say), was speciÞc to cotton in the context of this study. Detection of predation on a combination of M. cribraria and P. guildinii and T. custator in cotton and M. cribraria and E. tristigmus in soybean demonstrated that these predators dispersed between crops. These results strongly support the use of soybean habitats adjacent to cotton as part of a conservation biological control strategy against M. cribraria. This is the Þrst report documenting predation on this exotic pest in the Þeld via molecular gut-content analysis.
Ϸ6 Ð 8 wk. Adults developing on kudzu can disperse into soybean in mid-June through mid-July , colonizing young vegetative plants and remaining on them through fruiting to near senescence. The resulting adults overwinter in sheltered areas. In soybean, excessive feeding by M. cribraria adults and nymphs on stems, petioles, and leaves appears to weaken and stress plants, resulting in fewer pods per plant, fewer seeds per pod, and smaller seed size . In 11 Þeld trials in Georgia in 2010 and 2011, M. cribraria populations reduced soybean yield by an average of 20% . In addition, organic growers in Georgia have complained of heavy infestations of this pest in their legume crops (D. Cooper, GA Organics, personal communication) .
Native generalist predators have been observed preying on M. cribraria nymphs and adults in the laboratory and on kudzu in the Þeld in Georgia (Ruberson et al. 2012) . Geocoris uliginosus (Say), Zelus sp., Hippodamia convergens Guérin-Méneville, and Chrysoperla rufilabris (Burmeister) were observed feeding on nymphs on kudzu. Podisus maculiventris (Say), Nabis roseipennis (Reuter), and Geocoris punctipes (Say) fed on nymphs in the laboratory; Sinea sp. fed on both nymphs and adults in the laboratory.
A complex of generalist arthropod predators, including G. punctipes, G. uliginosus, H. convergens, P. maculiventris, Oxyopes salticus Hentz, Peucetia viridans (Hentz) , Zelus renardii (Kolenati), Orius insidiosus (Say), Solenopsis invicta Buren, Sinea diadema F., N. roseipennis, and Nabis capsiformis Gernar, are relatively common in soybean (Whitcomb and Eason 1967 , Pitre et al. 1978 , Yeargan 1979 , McCarty et al. 1980 , Ragsdale et al. 1981 , Krispyn and Todd 1982 , Stam et al. 1987 . Gut contents have been analyzed for prey of lepidopteran and pentatomid pests on soybean by radioactive labeling of prey and serological detection of prey antigens. McCarty et al. (1980) identiÞed predaceous arthropods in soybean by evaluating predators exposed to isotope-labeled ( 32 P) lepidopteran prey released in Þeld plots. Stam et al. (1987) also released radioactive phosphorus ( 32 P)-labeled earlyinstar Nezara viridula (L.) to detect predation of this pest in soybean Þelds. Ragsdale et al. (1981) used a stage-speciÞc enzyme-linked immunosorbent assay for gut-content analysis in a quantitative assessment of predation on both eggs and nymphs of N. viridula in soybean.
Two technological approaches have dominated molecular gut-content analysis: serological assays such as enzyme-linked immunosorbent assay and Immunodot (Stuart and Greenstone 1990) , with monoclonal antibody-based assays to detect prey antigenic determinants (Greenstone 1996 , Harwood et al. 2004 ; and polymerase chain reaction (PCR) ampliÞcation of prey DNA sequences (Symondson 2002, Sheppard and Harwood 2005) . Where stage speciÞcity of prey is not required, PCR-based assays are preferred owing to the ease of designing primers and disseminating the technology to other practitioners who can have their own primer sets developed for a fraction of the time and cost of monoclonal antibody-based assays (Zaidi et al. 1999 , Chen et al. 2000 , Hoogendoorn and Heimpel 2001 .
The current project is a subset of a larger study that examines the effectiveness of soybean as trap crop for stink bugs, e.g., N. viridula, Euschistus servus (Say), and Chinavia hilaris (Say), in cotton, Gossypium hirsutum L., closely associated with peanut, Arachis hypogaea L. Incidence of predation on M. cribraria by predators commonly found on soybean, though, is presently unknown for this crop. Furthermore, because cotton is not a known host plant of M. cribraria (Megacopta Working Group 2013), detection of M. cribraria DNA in predators in cotton may provide insights on dispersal activity of these predators between the two crops. Our speciÞc objectives for this article were to document predation on M. cribraria by arthropod predators in soybean, and to detect remains of crop-speciÞc alternative prey in predatorsÕ guts as markers of predator migration between soybean and adjacent cotton.
Materials and Methods
Site Description. The study was conducted at an on-farm peanutÐ cotton farmscape in Irwin County, GA (31Њ 35Ј41.38Љ N, 83Њ 18Ј11.08Љ W) in 2011. The peanut Þeld was Ϸ9 ha in size, and the cotton Þeld was Ϸ22 ha in size. Cotton (DP 1050 variety) was planted on 31 May, peanut (Birdsong Georgia-06G variety) was planted on 30 May, and soybean (Southern States RT 5160N; maturity Group V) was planted on 22 June in plots as described below. All crops were grown using University of Georgia Cooperative Extensionrecommended practices (Beasley et al. 2012 , Collins et al. 2012 . Rows were planted 0.91 m apart for each crop; rows in adjacent crops ran parallel to each other.
All treatment plots were established at the crop-tocrop interface of a peanutÐ cotton farmscape, i.e., between peanut and cotton, because M. cribraria adults exhibit edge-mediated dispersal . Each experimental plot was 22.9 m long (along the interface) and 37 rows (33.7 m) wide; cotton was 33 rows (30 m) wide, and the various treatments were established in four rows (3.7 m) adjacent to the cotton plots. The three treatments sampled for predators to be used for PCR gut-content analysis in this study were as follows: 1) soybean ϩ buckwheat (Fagopyrum esculentum Moench) adjacent to cotton, 2) soybean adjoining cotton, and 3) no soybean (four rows of bare ground) adjacent to cotton. Two rows of soybean were planted for each treatment with soybean. For soybean ϩ buckwheat, a row of buckwheat was planted on each side of soybean. Each treatment was randomly assigned to a plot within a block for each of four blocks in a randomized complete block design.
Insect Sampling Procedures. Soybean and cotton were examined weekly during the growing season for presence of M. cribraria, predaceous arthropods, and stink bug species. For each cotton and soybean sample, all plants within a 1.83-m length of row were shaken over a drop cloth and visually examined for insects. For each sampling date in cotton, three samples per row were obtained along rows 1 and 2 of each plot, except on 1 September when the same number of samples also were obtained for rows 5 and 9. For soybean, two samples were taken along each row in each plot. Except for the Þrst sampling date, when all replicates were sampled, only two replicates were sampled per sampling date per crop to quickly preserve collected predators, but all four replicates were sampled each week. Cotton was sampled on 1 (week 1), 6 and 8 (week 2), 12 and 15 (week 3), 19 and 22 (week 4), and 26 and 27 (week 5) September. Soybean was sampled on 2 (week 1), 7 and 9 (week 2), 13 and 16 (week 3), 20 and 22 (week 4), and 29 and 30 (week 5) September. Predators detected on the drop cloth while sampling were captured using soft forceps previously soaked in 10% sodium hypochlorite for 10 min in the laboratory. A collected predator was placed immediately in 80% ethanol in a 0.5-or 1.5-ml eppendorf safe-lock tube (Eppendorf, Hauppauge, NY), de-pending on insect size, and then stored at Ϫ80ЊC until DNA extraction. M. cribraria and stink bug species in a sample were identiÞed and recorded in the Þeld using a HP iPAQ rx1950 pocket personal computer (HewlettÐPackard Co., Palo Alto, CA). Voucher specimens of all insects are held in the U.S. Department of Agriculture, Agricultural Research Service (USDA, ARS) Crop Protection & Management Research Laboratory in Tifton, GA.
Molecular Gut-Content Analysis. To meet the goals of this project, we designed species-speciÞc PCR primers to detect DNA of four heteropteran pests in arthropod predators: the primary target, M. cribraria, and three pentatomid species, two of which, Piezodorus guildinii (Westwood) and Thyanta custator (F.), were found exclusively on soybean, and a third, Euschistus tristigmus (Say), exclusively on cotton (see Results). Preliminary PCRs (50 l) for nucleotide sequencing of cytochrome oxidase I (COI) were performed in Buffer B (Promega, Madison, WI) with 10 l of clear 5X GoTaq Flexi buffer, 1.0 l of dNTPs mix (10 mM; Promega), 1.0 l of primers LCO1490 and HCO2198 (20 nM; Folmer et al. 1994) , 0.25 U l Ϫ1 Taq polymerase (Promega), and 3.0 l of MgCl 2 (25 mM; Promega). Initial denaturation was for 3 min at 95ЊC, followed by 44 cycles of 45 s at 95ЊC, 2 min at 40ЊC and 2 min at 72ЊC; 5 min at 72ЊC completed the program. Conditions for species-speciÞc ampliÞcations were the same as for preliminary ampliÞcations except that the reaction volume was 25 l, extension time was 1.30 min, and annealing temperature was 55ЊC. Sequences of our forward and reverse species-speciÞc primers are CTA TTA CCT CCC TCC C, and GGG GAA TTC GTT CAG GGG AC, respectively. Primers were designed by aligning the published COI sequence of a Georgia population of M. cribraria (GenBank KF186199) with COI sequences of all other potential prey and all predator species collected in this study. Primer design was performed using Lasergene (DNAStar, Madison, WI). GenBank accession numbers for our Þeld-collected species are given in Table 1 .
The success of each reaction was checked by electrophoresis of 6 l of the PCR/Stop reaction in 1.5% agarose (preliminary reactions) or 2.25% agarose (species-speciÞc reactions) in 1.0ϫ TAE. The remainder of the reaction was loaded, and the fragments for sequencing were excised from 2.25% NuSieve agarose (Cambrex Bio Science Rockland Inc., Rockland, ME) run in 1ϫ TAE modiÞed to have a Þnal EDTA concentration of 0.1 mM. Sequencing was by BigDye terminator v3.1 kits on an ABI 3100 sequencer (Applied Biosystems, Foster City, CA). Editing, alignments, and primer design were performed with Lasergene (DNAStar, Madison, WI).
Data Analysis. The percentage of predators screening positive for M. cribraria, E. tristigmus, P. guildinii, and T. custator DNA in soybean and cotton was determined for each predator species. M. cribraria was not detected in cotton and was found only at very low densities in soybean (see Results). Therefore, only predator densities were compared for species with sufÞcient numbers for analysis. For cotton, density data for G. punctipes, G. uliginosus, P. maculiventris, O. salticus, O. insidiosus, H. convergens, and S. invicta were analyzed using PROC MIXED (SAS Institute 2008). The Þxed effects for the model were treatment and replicate. The random effect was replicate by treatment. Square-root transformation was used to normalize predator and stink bug data. Least squares means were separated by least signiÞcant difference (LSD; SAS Institute 2008) where appropriate. For soybean, numbers of these same predator species were compared between treatments using t-tests (SAS Institute 2008) . Numbers of these predators were compared between crops for the soybean ϩ buckwheatÐ cotton treatment and the soybeanÐ cotton treatment using t-tests (SAS Institute 2008).
Results
In total, 312 individual arthropod predators were collected from soybean and 621 from cotton. Over both crops, eight species of native generalist predators screened positive for M. cribraria DNA: two geocorids, G. punctipes and G. uliginosus, one anthocorid, O. insidiosus, one pentatomid, P. maculiventris, one coccinellid, H. convergens, one reduviid, Z. renardii, and two oxyopid spiders, O. salticus and P. viridians (Table  2) . One exotic formicid predator, S. invicta, also screened positive for M. cribraria DNA. P. viridans was the only arthropod that tested positive for DNA of this invasive pest in only one crop, cotton.
M. cribraria was found exclusively in soybean, never in cotton. Only a light infestation of M. cribraria occurred in soybean; overall mean density of this insect (mostly egg masses, a few early instars, one late instar nymph, and a few adults) was 0.124 per 1.83-m length of row in this crop.
For G. punctipes, density in cotton was not signiÞ-cantly affected by treatment ( Fig. 1 ; F ϭ 1.07; df ϭ 2, 6; P ϭ 0.3995). However, density of this predator was signiÞcantly higher in soybean adjoining buckwheat than in soybean unassociated with this nectar-producing plant ( Fig. 2 ; ͉t͉ ϭ 2.1; df ϭ 159; P ϭ 0.0373). Density of G. punctipes also was signiÞcantly higher in soybean compared with cotton for the soybean ϩ buckwheatÐ cotton treatment ( Fig. 3 ; ͉t͉ ϭ 10.95; df ϭ 270; P Ͻ 0.0001) and soybeanÐ cotton treatment ( Fig. 3 ; ͉t͉ ϭ 11.05; df ϭ 270; P Ͻ 0.0001). Similar to the results for G. punctipes, density of G. uliginosus was signiÞcantly higher in soybean with buckwheat than in soybean without buckwheat ( Fig.  2 ; ͉t͉ ϭ 3.09; df ϭ 159; P ϭ 0.0023) and was not significantly inßuenced by treatment for cotton ( Fig. 1 ; F ϭ 0; df ϭ 2, 6; P ϭ 1.0). Density of G. uliginosus also was higher in soybean than in cotton for the soybean ϩ buckwheatÐ cotton treatment ( Fig. 3 ; ͉t͉ ϭ 6.76; df ϭ 270; P Ͻ 0.0001) and soybeanÐ cotton treatment ( Fig.  3 ; ͉t͉ ϭ 2.95; df ϭ 270; P ϭ 0.0035).
For P. maculiventris, there was no signiÞcant difference in density between treatments for cotton ( 1; F ϭ 0.11; df ϭ 2, 6; P ϭ 0.8959) and soybean ( Fig.  2 ; ͉t͉ ϭ 0.04; df ϭ 159; P ϭ 0.9716). However, P. maculiventris density was signiÞcantly higher in soybean compared with cotton for the soybean ϩ buckwheatÐ cotton treatment ( Fig. 3 ; ͉t͉ ϭ 3.19; df ϭ 270; P ϭ 0.0016) and soybeanÐ cotton treatment ( Fig. 3 ; ͉t͉ ϭ 2.83; df ϭ 270; P ϭ 0.0051).
Density of O. salticus was not signiÞcantly inßu-enced by treatment for cotton ( Fig. 1 ; F ϭ 0.73; df ϭ 2, 6; P ϭ 0.482) and soybean ( Fig. 2 ; ͉t͉ ϭ 1.47; df ϭ 159; P ϭ 0.1441). However, density of this spider was higher in soybean compared with cotton for the soybean ϩ buckwheatÐ cotton treatment ( Fig. 3 ; ͉t͉ ϭ 7.2; df ϭ 270; P Ͻ 0.0001) and soybeanÐ cotton treatment ( Fig. 3 ; ͉t͉ ϭ 7.56; df ϭ 270; P Ͻ 0.0001).
For O. insidiosus, density was not signiÞcantly affected by treatment for cotton ( Fig. 1 ; F ϭ 1.26; df ϭ 2, 6; P ϭ 0.349) and soybean ( Fig. 2 ; ͉t͉ ϭ 0.64; df ϭ 159; P ϭ 0.5221). However, density of O. insidiosus was higher in cotton compared with soybean for the soybean ϩ buckwheatÐ cotton treatment ( Fig. 3 ; ͉t͉ ϭ 5.42; df ϭ 270; P Ͻ 0.0001) and soybeanÐ cotton treatment ( Fig. 3 ; ͉t͉ ϭ 6.9; df ϭ 270; P Ͻ 0.0001).
For H. convergens, there was no signiÞcant difference in density between treatments for cotton ( Fig. 1 ; F ϭ 0.24; df ϭ 2, 6; P ϭ 0.7903) and soybean ( Fig. 2 ; ͉t͉ ϭ 1.41; df ϭ 159; P ϭ 0.1592). Density of this lady beetle, though, was signiÞcantly higher in cotton than in soybean for the soybean ϩ buckwheatÐ cotton treatment ( Fig. 3 ; ͉t͉ ϭ 4.48; df ϭ 270; P Ͻ 0.0001) and soybeanÐ cotton treatment ( Fig. 3 ; ͉t͉ ϭ 2.33; df ϭ 270; P ϭ 0.0206).
Density of S. invicta was not signiÞcantly inßuenced by treatment for cotton ( Fig. 1 ; F ϭ 0.23; df ϭ 2, 6; P ϭ 0.7981) and soybean ( Fig. 2 ; ͉t͉ ϭ 1.71; df ϭ 159; P ϭ 0.0894). Density of this Þre ant, though, was signiÞ-cantly higher in cotton than in soybean for the soybean ϩ buckwheatÐ cotton treatment ( Fig. 3 ; ͉t͉ ϭ 3.68; df ϭ 270; P ϭ 0.0003) and soybeanÐ cotton treatment ( Fig. 3 ; ͉t͉ ϭ 4.95; df ϭ 270; P Ͻ 0.0001).
For each of the predators with signiÞcant numbers in soybean, G. punctipes, G. uliginosus, P. maculiventris, and O. salticus, percentage of individuals screening positive for M. cribraria DNA tended to be moderately high, ranging from 33.6 to 48.1% with G. punctipes at the low end of this range and P. maculiventris at the high end (Table 2) . Density of O. insidiosus and S. invicta was higher in cotton compared with soybean, and incidence of predation on M. cribraria by these two predators tended to be relatively high in cotton (Table 2 ). However, even though H. convergens density was higher in cotton than in soybean, incidence of predation on M. cribraria by this lady beetle was not very high in cotton or soybean (Table 2) . Although P. maculiventris density was higher in soybean than in cotton, the incidence of predation of M. cribraria by this predator was moderately high in cotton ( Table 2) .
Incidence of predation on M. cribraria by G. punctipes was similar for soybean and cotton (Table 2) although density of the predator was higher in soybean than in cotton. P. guildinii and T. custator existed exclusively on soybean, but 96.2% of the G. punctipes in cotton screened positive for P. guildinii and T. custator DNA, indicating that many G. punctipes dispersed from soybean into cotton at one point during the season (Table 2) . These results explain the similarity in incidence of predation on M. cribraria by this predator in these crops. In addition to dispersing from soybean into cotton, some of the G. punctipes individuals in cotton returned to soybean, for 34% of the G. punctipes in soybean screened positive for E. tristigmus, which was found solely in cotton (Table 2) . Three additional predator species, H. convergens, O. insidiosus, and P. maculiventris, tested positive for M. cribraria DNA and P. guildinii and T. custator DNA in cotton (Table 2) . Furthermore, two predator species, G. uliginosus and O. salticus, screened positive for M. cribraria DNA and E. tristigmus DNA in soybean (Table 2). The exotic generalist predator S. invicta Fig. 3 . Mean (ϮSEM) number of predators per sample (1.83-m length of row) in soybean and cotton for the soybean ϩ buckwheatÐcotton treatment (A) and the soybeanÐcotton treatment (B). Means followed by the same lowercase letter are not signiÞcantly different between crops (t-test; P Ͼ 0.05). GP, G. punctipes; GU, G. uliginosus; PM, P. maculiventris; OS, O. salticus; OI, O. insidiosus; HC, H. convergens; SI, S. invicta. screened positive only for M. cribraria DNA in soybean and cotton (Table 2) . A few P. viridans and Z. renardii screened positive solely for M. cribraria DNA (Table 2) .
Discussion
As hypothesized, native generalist predators prey on exotic M. cribraria on soybean. Each predatory species testing positive for M. cribraria DNA in the current study readily fed on Þrst instars of this pest in laboratory studies (P.G.T., unpublished data). Predators previously observed on kudzu feeding on M. cribraria (i.e., G. uliginosus, Zelus sp., and H. convergens; Ruberson et al. 2012) , also tested positive for M. cribraria DNA in the current study.
Native predators can be very effective in delaying the early-season buildup of exotic annual pest populations (Harwood et al. 2007 ). The brown marmorated stink bug (Halyomorpha halys Stål.) is an exotic insect pest on which several species of native generalist predators, viz., Geocoris sp., Orius sp., and spiders, feed (StopBMSB 2013) . Similarly, the exotic gypsy moth is preyed on by native ground beetles, mice, birds, and several other generalists (USDA Forest Service 2003) . In the case of these two exotic pests, as well as M. cribraria, predators were not able to prevent their rapid spread from the original site(s) of invasion (USDA Forest Service 2003, Ruberson et al. 2012 , StopBMSB 2013 . Once an exotic invasive pest has become established, importation of natural enemies of that invasive pest and conservation biological control of native natural enemies are appropriate management strategies and can complement each other (Michigan State University Extension 1999, Ruberson et al. 2012 , StopBMSB 2013 . The presence of buckwheat nectar near soybean in our study likely explains the higher density of Geocoris spp. in soybean associated with buckwheat than in soybean without this plant. Nectar is essential for development of Geocoris pallens Stål (Hemiptera: Lygaeidae) on cotton in the absence of prey (De Lima and Leigh 1984) .
Besides predators, parasitoids also have an important place in both classical and conservation biological control programs. A platygastrid egg parasitoid speciÞc to M. cribraria, Paratelenomus saccharalis (Dodd), and proposed for releases in the United States (Ruberson et al. 2012) , has been discovered parasitizing M. cribraria egg masses in its expanded North American range (Gardner et al. 2013 ) and was recently found parasitizing this pest on organically grown soybean in Georgia (P.G.T., unpublished data).
Gut remains of habitat-speciÞc prey are decisive markers of where a mobile predator has recently been (Greenstone 1983 , Opatovsky et al. 2013 . Detection of M. cribraria and E. tristigmus DNA in predators in soybean and M. cribraria, P. guildinii, and T. custator DNA in predators in cotton provided insight on dispersal activity of these native predators in soybean and adjoining cotton. G. punctipes dispersed between cotton and soybean. A relatively low percentage (34%) of G. punctipes in soybean tested positive for both M.
cribraria and E. tristigmus DNA likely indicating limited movement by this predator from cotton into soybean. Alternatively, the half-life of E. tristigmus DNA may be relatively short within the gut of this geocorid (Greenstone et al. 2013) . Most predators in cotton positive for M. cribraria DNA originated from soybean given its proximity to cotton. Two predators, G. uliginosus and O. salticus, also dispersed from cotton into soybean.
In diverse agricultural settings where crops are closely associated, the generalist predators observed in our study, as well as other species of predators, previously have been reported to exhibit crop-to-crop dispersal. Using rubidium chloride (RbCl) to mark herbivorous insects and detecting it subsequently in the guts of predators, Graham et al. (1978) and Johnson and Reeves (1995) (Prasifka et al. 2001) . Another rubidiummarking study provided further evidence that O. insidiosus females dispersed from sorghum into adjacent cotton and also from corn (Zea mays L.) into adjacent sorghum (Tillman et al. 2007) .
S. invicta showed a markedly higher incidence of M. cribraria DNA in the guts of individuals in cotton than those in soybean. Fire ants, including S. invicta, collect solid food such as pest insects (Hays and Hays 1959) less frequently than liquid food (Tenant and Porter 1991) . Liquid food includes homopteran honeydew (Hays and Hays 1959) and extraßoral nectar (Agnew et al. 1982 ) both of which are found in cotton likely explaining the higher Þre ant density in cotton over soybean. Fire ants are adept at sharing food via trophallaxis, with food from a few workers rapidly reaching the majority of the colony as foragers donate their crop contents to groups of recipients and these recipients themselves act as donors (Howard and Tschinkel 1980) . This process provides the likely explanation for the presence of M. cribraria DNA in the guts of Þre ants in cotton.
In conclusion, we have shown that native generalist arthropod predators prey on M. cribraria in soybean and may play a role in regulation of populations of this pest in this crop to which the pest poses the greatest threat in the United States. This exotic pest is successfully established and rapidly spreading northward and westward throughout the Southeast and Mid-Atlantic states in the United States. By detecting the remains of crop-speciÞc alternative prey in predatorsÕ guts, we have shown that these predators disperse between cotton and soybean. Interestingly, the close association of both crops may enhance predation of this invasive pest. In southeastern U.S. farmscapes, our results strongly support the use of soybean habitats adjacent to cotton as part of a conservation biological control strategy against M. cribraria.
